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1 . Since the applicant will file a request to enter the amendment filed on 1/14/04, 
the present Official Action will be based on the amendment filed on 1/14/04. 

2. The disclosure is objected to because of the following informalities: 

It is believed that regions 316 to 319, 326 and 327 are undoped regions in fig. 
12A. It is unclear why regions 316 to 319, 326 and 327 are n"- type impurity regions 
(page 26, lines 21-22). The reference numerals should refer to the shaded regions 
instead of the unshaded regions. 

It is believed that regions 334 and 335 are undoped regions in fig. 12B. It is unclear 
why regions 334 and 335 are n*- type impurity regions (page 27, line 7). The reference 
numerals should refer to the shaded regions instead of the unshaded regions. 
Appropriate correction is required. 

3. Claim 46-50, 70 and 76 are objected to because of the following informalities: 
Claim 46 t line 11, the phrase "said second n-channel thin film transistor" has no 
antecedent basis. Appropriate correction is required. 

4. Claim 47 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Fig. 12B discloses the vertical side edges of the lower portion of the gate wiring [370] 
of the p-channel TFT are coextensive with the vertical side edges of the upper portion of 
the gate wiring [370] of the p-channel TFT. The specification never discloses top 
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surfaces of the tapered portions of the third conductive layers and a top surface of the 
gate insulating film is in a range of 3 to 60 degrees as claimed in claim 47. 

5. Claim 48 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 48, lines 1-2, the phrase "the semiconductor island" is unclear whether it is 
being referred to the first semiconductor island or the second semiconductor island of 
claim 46. 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 13, 15-17, 51, 53-55, 57-60, 62-64, 66-69, 71-74, 81 and 82 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Nakazono et al. (Japanese patent 
application no. 06-148685) in view of Kurokawa. 

In regards to claims 13, 51, 69 and 71, Nakazono et al. disclose a semiconductor 
device in figs. 1-3. It is a liquid crystal display device, comprising: at least one first thin 
film transistor (TFT) (the TFT on left side of fig. 2) formed over an insulating substrate 
[1]; a pixel electrode [11] electrically connected to the first thin film transistor; a driver 
circuit including at least one second thin film transistor (the TFT on right side of fig. 2) 
formed over the substrate [1] for driving the at least one first thin film transistor, each of 
the first and second thin film transistors comprising: a semiconductor island [2] on an 
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insulating surface [1]; source and drain regions [7a] formed in the semiconductor island; 
a channel region [7c] in the semiconductor island between the source and drain regions 
[7a]; a pair of lightly doped regions [7b] formed between the channel region [7c] and the 
source and drain regions [7a] wherein an impurity concentration in the lightly doped 
regions [7b] is smaller than that in the source and drain regions [7a]; a gate electrode [4, 
5] formed over the semiconductor island with a gate insulating film [3] interposed 
therebetween wherein said gate electrode [4, 5] comprises at least a first conductive 
layer [4] and a second conductive layer [5] formed on the first conductive layer [4]. 

Nakazono et al. differs from the claimed invention by not showing each of the first 
and second thin film transistors comprises the first conductive layer having a pair of 
tapered portions, which extend beyond side edges of the second conductive layer. In 
addition, the pair of lightly doped regions has a pair of first portions, which are 
overlapped by the pair of the tapered portions of the first conductive layer, and a pair of 
second portions, which extend beyond side edges of the first conductive layer, and 
wherein the impurity concentration in the pair of first portions is smaller than the impurity 
concentration in the pair of second portions. 

Kurokawa shows a semiconductor device comprising a gate electrode [33] having a 
first conductive layer [31] having a pair of tapered portions, which extend beyond side 
edges of the second conductive layer [32] in fig. 2. In addition, a pair of lightly doped 
regions [25] has a pair of first portions, which are overlapped by the pair of the tapered 
portions of the first conductive layer [31], and a pair of second portions, which extend 
beyond side edges of the first conductive layer [31]. Since the pair of lightly doped 
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regions [25] are formed by ion-implantation and then by diffusion, the impurity 
concentration at the bottom portion of each of the first portions of regions [25] would be 
smaller than the impurity concentration at the middle portion of each of the second 
portions of regions [25]. 

Since both Nakazono et al. and Kurokawa teach an insulated gate electrode having 
two conductive layers and a pair of lightly doped regions, it would have been obvious to 
have the gate electrode structure and the lightly doped regions of Kurokawa in each of 
the thin film transistors of Nakazono et al. because they prolong the life of the transistor 
and restrain the short channel effect. 

It is inherent that the semiconductor device is an active matrix display device 
because it comprises a TFT array. 

In regards to claims 55, 60, 64, 72-74, Nakazono et al. disclose a semiconductor 
device in figs. 1-3. It is a liquid crystal display device, comprising: at least one first thin 

V 

film transistor (TFT) (the TFT on left side of fig. 2) formed over an insulating substrate 
[1]; a pixel electrode [11] electrically connected to the first thin film transistor; a driver 
circuit including at least one second thin film transistor (the TFT on right side of fig. 2) 
formed over the substrate [1] for driving the at least one first thin film transistor, each of 
the first and second thin film transistors comprising: a semiconductor island [2] on an 
insulating surface [1]; source and drain regions [7a] formed in the semiconductor island; 
a channel region [7c] in the semiconductor island between the source and drain regions 
[7a]; a pair of lightly doped regions [7b] formed between the channel region [7c] and the 
source and drain regions [7a] wherein an impurity concentration in the lightly doped 
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regions [7b] is smaller than that in the source and drain regions [7a]; a gate electrode [4, 
5] formed over the semiconductor island with a gate insulating film [3] interposed 
therebetween wherein said gate electrode [4, 5] comprises at least a first conductive 
layer [4] and a second conductive layer [5] formed on the first conductive layer [4]. 

Nakazono et al. differs from the claimed invention by not showing each of the first 
and second thin film transistors comprises the first conductive layer having a pair of 
tapered portions, which extend beyond side edges of the second conductive layer. In 
addition, the pair of lightly doped regions has a pair of first portions, which are 
overlapped by the pair of the tapered portions of the first conductive layer, and a pair of 
second portions, which extend beyond side edges of the first conductive layer, and the 
concentration of the impurity in the pair of first portions monotonically increases in a 
direction from the channel region toward the source and drain regions. 

Kurokawa shows a semiconductor device comprising a gate electrode [33] having a 
first conductive layer [31] having a pair of tapered portions, which extend beyond side 
edges of the second conductive layer [32] in fig. 2. In addition, a pair of lightly doped 
regions [25] has a pair of first portions, which are overlapped by the pair of the tapered 
portions of the first conductive layer [31], and a pair of second portions, which extend 
beyond side edges of the first conductive layer [31]. Since the pair of lightly doped 
regions [25] are formed by ion-implantation and then by diffusion, the impurity 
concentration at the bottom portion of each of the first portions of regions [25] would be 
smaller than the impurity concentration at the middle portion of each of the second 
portions of regions [25] in a direction from the channel region toward the source and 
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drain regions. Therefore, it is inherent that the impurity concentration at the bottom 
portion of each of the first portions of regions [25] monotonically increases toward the 
middle portion of each of the second portions of regions [25] in a direction from the 
channel region toward the source and drain regions. 

Since both Nakazono et al. and Kurokawa teach an insulated gate electrode having 
two conductive layers and a pair of lightly doped regions, it would have been obvious to 
have the gate electrode structure and the lightly doped regions of Kurokawa in each of 
the thin film transistors of Nakazono et al. because they prolong the life of the transistor 
and restrain the short channel effect. 

It is inherent that the semiconductor device is an active matrix display device 
because it comprises a TFT array. 

In regards to claims 1 5, 53, 57, 66, 81 , the combined device further discloses the 
semiconductor island comprises crystalline silicon. 

In regards to claims 16, 54, 58, 62, 67, the combined device further discloses the 
first conductive layer includes an n-type silicon containing phosphorus and the second 
conductive layer includes tungsten silicide. 

In regards to claims 17, 59, 63, 68, 82, the combined device of Nakazono et al. and 
Kurokawa further discloses the liquid crystal display can be used in a rear-type projector 
(a liquid crystal television) (page 5, linesl 5-18 of the English translation of Nakazono et 
al.). 

8. Claims 14, 52, 56, 61 and 65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakazono et al. in view of Kurokawa, further in view of Maddox, III. 
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In regards to claims 14, 52, 56, 61 and 65, Nakazono et al. and Kurokawa differ from 
the claimed invention by not showing an angle between the top surfaces of the tapered 
portions of the first conductive layer and a top surface of the gate insulating film is in a 
range of 3 to 60 degrees. 

Maddox, III discloses an angle between top surfaces of the tapered portions of the 
gate electrode and a top surface of the gate insulating film is less than 60 degrees in fig. 
2. 

Since both Kurokawa and Maddox, III teach an insulated gate transistor having a 
tapered gate electrode, it would have been obvious to have the tapered gate electrode 
of Maddox, III in Kurokawa because it minimizes the problem of punchthrough in the 
thin film transistor. 

9. Claims 75 and 77-80 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakazono et al. in view of Kurokawa, further in view of Hamada. 

In regards to claims 75 and 77-80, Nakazono et al. and Kurokawa differ from the 
claimed invention by not showing the active matrix display device is an 
electroluminescent display device. 

Hamada discloses an active matrix display device is an electroluminescent display 
device [201] in fig. 8. 

Since both Nakazono et al. and Hamada teach a display device includes a thin film 
transistor as a switching element, it would have been obvious to have the 
electroluminescent display element of Hamada to replace the liquid crystal element of 
Nakazono et al. because it provides a much clear image than liquid crystal. 
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10. Applicant's arguments filed 1/14/04 have been fully considered but they are not 
persuasive. 

It is urged, in page 16 of the remarks, that the impurity could be doped in all the 
regions between the channel formation region and the n-type impurity regions which is 
not overlapped with the lower conductive layer of the gate electrode. However, neither 
the figures nor the specification shows the impurity could be doped in all the regions 
between the channel formation region and the n-type impurity regions which is not 
overlapped with the lower conductive layer of the gate electrode. Figs. 4A to 4D, 12A, 
and 12B only show the impurity could be doped in part of the regions between the 
channel formation region and the n-type impurity regions which is not overlapped with 
the lower conductive layer of the gate electrode. It is requested that the Applicant 
correct the figures so that the arrows of the above reference numerals are pointing to 
the low concentration impurity regions. 

It is urged, in pages 1 8-1 9 of the remarks, that It is unclear how or why one of 
ordinary skill in the art would have been motivated to combine the device of Nakazono 
with Kurokawa, when the Kurokawa device includes SiC>2 films as masks. It is also 
urged that the second portions are formed by using Si02[26] as masks. However, 
Kurokawa discloses the second portions of the LDD regions [25] are formed by slanting 
rotation ion implantation using the gate electrode as the mask. The silicon dioxide films 
[26] are used to formed the source and drain regions [27]. Since Nakazono also has 
highly doped regions [7a], it is proper to have the silicon dioxide films [26] of Kurokawa 
in Nakazono. Therefore, it is reasonable to combine Kurokawa and Nakazono. 
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It is urged, in page 19 of the remarks, that the Official Action has not given any 
indication that one with ordinary skill in the art at the time of the invention would have 
had a reasonable expectation of success when combining Nakazono and Kurokawa. 
However, the Official Action stated that the combined device of Nakazono and 
Kurokawa would prolong the life of the transistor and restrain the short channel effect. 
Therefore, there is a reasonable expectation of success when combining Nakazono and 
Kurokawa. 

It is also urged, in page 19 of the remarks, that there is a lack of suggestion as to 
why a skilled artisan would use the proposed modifications to achieve the unobvious 
advantages first recognized by the Applicant. The mere fact that references can be 
combined or modified does not render the resultant combination obvious unless the 
prior art also suggests the desirability of the combination. Since Kurokawa teaches the 
advantages of his structure in a LDD type MOSFET, it is reasonable to have his 
structure in other type of LDD type MOSFET. Therefore, it is desirable to combine the 
device of Kurokawa and Nakazono. The combined device would produce a device 
similar to the claimed invention. The combined devices of Nakazono, Kurokawa, 
Maddox and Hamada also disclose the claimed structures in the dependent claims. 
1 1 . Claim 46 would be allowable if rewritten or amended to overcome the objection 
set forth in this Office action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Loke whose telephone number is (571) 272- 
1657. The examiner can normally be reached on 7:50 am to 5:20 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571 ) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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